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Figure 3 - Recirculating Wand Being Used 
to Fill Cracks 
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Figure 4 - Component Parts of the Recirculating Wand 

Delay or omission of crack filling can result in severe deter­

ioration of the roadway and loss of rideability, thus requiring 

premature resurfacing. This is usually manifested by a dip or 

depression adjacent to the transverse crack. These defects have 

been corrected by two different methods. 

1. Blow out the crack with compressed air, then fill 

the crack and depression with an emulsion slurry, 

leveling the depressed area using a squeegee. 

2. Inject an emulsion slurry into the crack using a pump 

and leveling the depressed area using a squeegee. 

(figure 5) 
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Fig~re 5 - Pump and Frame for Slurry Injection Filling 
of Voids Under Transverse Cracks 

Both of these methods are expensive; however, 315 12 fobt 

ciacks wer~ filled by injection method at a cost of $16.80 per 

crack. Fo.ur hundred twenty-five (425) gallons of emulsion were 

used .. 

SurfaCe·Failures 

In general, surface failures of asphalt paving can be cate-

gorized in one of three general types. 

1. General raveling 

2~ Localized raveling 

3. Base or structure related failure 
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General raveling of surf ace will appear if too dry a mix is 

used (or an absorbent stone is used in the mix) or the surf ace 

becomes oxidized because of long term exposure. These deficiencies 

h~ve been corrected through the use of fog seals, seal coats, and 

thin resurfacings. Fog coats and thin (l") resurfacings are usually 

recommended for high traffic (over 1500 VPD) roads. The general 

seal coat or chip seal might be used on lower traffic roads. 

Local raveling (this is usually load interval segregation) 

usually becomes evident in 3-5 years after an asphalt mat is .placed 

if it is going to occur. These are usually repaired with local 

maintenance forces by applying chip seals in these areas. 

Base or structure related failures are evidenced by rutting, 

alligator cracking, and potholes. Temporary elimination of rutting 

can be accomplished with strip sealing in the wheel tracks and can 

be accomplished with maintenance forces. Permanent correction of 

this deficiency will require a substantial overlay and/or sub-surf ace 

drainage. Potholing and alligator cracking, depending upon its 

s~verity, can usually be repaired by local maintenance forces with 

patching and chip sealing. In severe areas it may require full 

depth patching with base repair. 

Although ·this study to date has not resulted in any new design 

principles or indisputable correlations between base, mix design, 

and transverse cracking, there is some evidence that perhaps a 

more in-depth study could be beneficial in at least minimizing 

transverse cracking, thus reducing maintenance costs and prolonging 

expected surface life of flexible base pavements. 
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Maintenance Summary 

Investigation of the existing transverse cracking problem on 

bituminous roads in Iowa revealed a wide variation in transverse 

crack spacing. It ranged from more than 50 cracks per 500 feet 

to less than 5 per 500 feet. The majority of the 1992 miles sam­

pled had transverse cracks at 30 to 60 feet intervals. 

Comparing transverse crack spacing to base type did not indi­

cate_ any decisive correlation beyond the fact that soil cement base 

will apparently result in high crack frequency and pavement con­

structed on rolled stone or asphalt treated base tends to have 

fewer cracks. 

A good crack filling program by maintenance will prolong the 

life_ of a flexible base pavement. Even though a perfect "seal" of 

cracks may not be accomplished using present procedures of filling 

cracks with bituminous material, it will help to maintain the pave­

ment rideability and integrity of the existing road structure. 

Transverse cracks would not be classed as a "surface failure", 

however, the maintenance or repair of surface failure was discussed 

by the study group. 

3R CRACK REPAIR AND/OR MEMBRANE TREATMENT AND OVERLAY 

1. Reinforcing Fabrics 

Various techniques have been tested over the years in an effort to 

eliminate and/or retard reflective cracking in an asphaltic con­

crete overlay.. The one technique which has shown the most promise 

in Iowa is the use of a reinforcing fabric. (figure 6) 
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Figure 6 - Placing Reinforcing Fabric 
to Prevent Reflection Cracking 

Iowa's experience in the use of fabrics for this purpose has 

been limited to 6 projects, two of which were to be monitored 

as research installations. Fabric on each of these projects 

was placed in conjunction with an A.C. overlay placed on an old 

P.C. pavement section which may or may not have been previously 

widened and resurfaced. The cracking pattern included trans~ 

verse joints, longitudinal widening cracks, and meandering 

cracks. Fabrics were used as a strip or bandaid application, 

and full width of the pavement. 
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The first experimental use of a fabric to prevent reflective 

cracking was on Iowa 89 near the town of Woodward in central 

Iowa. The three different materials evaluated were Cerex, 

a spunbonded nylon manufactured by Monsanto Chemical Co.; 

Petromat, a non-woven polypropylene manufactured by Phillips 

Petroleum Company; and Structofors, a polyester fiber manu­

factured in Holland. This project was constructed in 1971 

and evaluated over a 5 year period. 

The fabrics were placed full width directly over the portland 

cement concrete surface. Prior to placement, the surface was 

cleaned, cracks were filled with an asphalt mix, and an emulsion 

tack was applied at 0.30 gal./sq.yd. A 3" asphaltic concrete 

overlay was placed over the experimental fabrics. 

All three fabrics proved to be effective in reducing reflective 

cracking. After 5 years, only 1/3 as many transverse cracks 

were evident in the Petromat section as the non-reinforced 

control sections, and 1/2 on the Cerex and Structofors rein­

forced sections. The reflective cracking between the original 

P.C.C. pavement and the asphalt widening was nearly eliminated 

where reinforcing fabrics were placed. Fabric reinforcement 

was least effective over meandering cracks. 

Encouraged by these results, the Iowa DOT has since used fabrics 

on selected areas of 5 projects. The supplemental specification 

for this work identifies those materials certified for use 
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as determined by laboratory testing. Approved are two poly­

ester materials Bidim C-28, manufactured by Monsanto, and 

True-Tex MG-75, manufactured by True-Temper, and one poly­

propylene, manufactured by Phillips Petroleum. 

Critical to the performance of these products is the base 

preparation. All cracks wider than 1/2" must be cleaned and 

sealed, or filled with asphalt concrete. A uniform A.C. 

tack is to be applied at 0.25 to 0.30 gal./sq.yd. The bid 

prices for the fabric installed over the last two years have 

ranged from $1.25 to $2.00/sq.yd. Where used full width, the 

installed price of fabric is approximately equal to one addi­

tionai inch of overlay. 

2. Heater Scarification 

Iowa has used the heater scarification-overlay process as a 

maintenance technique for the last 5 to 6 years. On the pri­

mary system, approximately 40 miles of 2-lane roadway are 

heater scarified annually, while another 30 to 40 miles are 

being done by the cities and counties in the state. 

In this treatment, the existing asphalt surface is heated by a 

commercial heater unit to temperatures not in excess of 475°F 

and then scarified to depths of up to l". The surface is then 

leveled with augers and screed, or special drag assembly. 

Prior to the temperature dropping below 220°F, hot asphalt mix­

ture is added at the rate of 100 lb/sq.yd. and the combined 

material compacted. 
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3. 

4. 

This process offers several important benefits, namely: 

correction of surface distortion or wheel rutting; elimination 

of minor surface cracking related to oxidation or aging of the 

pavement surface; reduction in the overlay depth thereby saving 

material and retaining drainage capacities along existing curb 

and gutter sections; and temporarily sealing off the surface 

to the elements. 

This treatment is now being used on a limited number of con-

struction projects in conjunction with 2" to 3" overlays for 

some of the same reasons stated above. It is no substitute 

for proper preparation of thermal cracks open 1/4" or more, 

and should not be used to correct structural problems, or in 

lieu of surface patching, or crack sealing. This is another 

technique available for use on 3R repair projects and should 

be used selectively. 

Asphalt Rubber (SAMI or SAM) 

The Iowa Department of Transportation has not constructed any 

asphalt rubber stress absorbing layers and therefore has no 

experience on this subject. 

Roto Mill Scarification 

There may be some potential benefits for cold milling recycling 

in the 3R program. The Iowa Department of Transportation has 

favored heater scarification over cold recycling as the bitumen 

in the recycled material is heated and the benefits of the as-
\· 

phalt cement are reactivated. Substantial cold milling has been 
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done in Iowa; not for 3R crack repair purposes, but for pro­

file restoration. Substantial Rotomill scarification has been 

utilized for asphalt concrete salvage but not as a surface 

restoration process. 

5. Crack Filling Material 

The Iowa DOT recognizes the benefit of crack and joint main­

tenance in view of an increasing emphasis on system preserva­

tion. Joint and crack maintenance by the Iowa DOT is normally 

conducted as described in Maintenance Standard 612 (Appendix A) • 

In general, this crack filling is aimed at general maintenance 

and not preparation prior to an asphalt overlay but "maintenance 

projects" are an exception. Most asphalt resurfacing is financed 

through the Primary Road Fund and the surf ace preparation is 

one item in the contract. The Iowa DOT lets a few "maintenance 

·projects" each year where the surface preparation is completed 

by maintenance personnel prior to the overlay by the contractor. 

The basic reason for crack sealing is to prevent the intrusion 

of foreign materials and reduce the infiltration of surface 

water. Filling of cracks prior to an overlay should be aimed 

at adding strength and protection to the critically weakened 

cross-sections. It will also reduce the potential for moisture 

related deterioration or stripping. Insuffi~ient filling of 

cracks and joints prior to an overlay allows rapid development 

of cracks and subsequent accelerated deterioration of the 

crack through stripping. 
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There is special emphasis placed on filling cracks during the 

winter when cracks are at maximum width. The scheduling guide 

of Maintenance Standard 612 recommends 65% of the program be 

completed from January through March. Penetration grade A.C. 

(120-150) , cutback (MC-800) , and emulsion (CRS-2) are the 

commonly used liquid crack filling materials. Based on use 

during the 1979-80 winter, the distribution was 13% A.C., 

34% ·emulsion and 53% cutback. The trend is to increase the 

use of emulsions for this purpose. 

At the present time, there is no statewide policy as to which 

liquid filler to use. Type of crack, terrain, weather condi­

tions and individual preference are factors considered in 

selection. Energy conservation is a major factor in the trend 

to emulsions, but there are other advantages. It has less 

tendency to bleed and track. Improvements in the emulsion, 

storage and handling have yielded better performance of the 

sealing characteristics. Even though many problems have been 

alleviated, winter storage and limitation of the operation due 

to freezing conditions continue to hamper the use of emulsions. 

In overlays, the emulsion has less tendency to adversely affect 

the resurfacing than would a cutback. 

The main advantage of the A.C. and cutbacks is the freedom to 

seal during freezing weather. There may also be better pene­

tration and/or adherence to the face of asphalt cracks. 
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The evaluation of crack sealing would indicate very little 

difference in performance when comparing emulsions, penetra­

tion grade A.C. and cutbacks. 

There has been relatively limited use of asphalt emulsion 

slurry seals as a crack filler in Iowa. Of the two recent 

applications, neither has been used in preparation for an 

overlay. Slurries have been used successfully in filling 

severely deteriorated cracks where the opening is relatively 

wide (3/8'') and stripping and loss of material have resulted 

in an objectionable dip (1/4" to 3/4"). The slurry mix to fill 

the crack is much more fluid than the mix used to fill the dip. 

The other recent use is the pumping of badly deteriorated cracks 

with special probes. 

Until three years ago, a rubber asphalt produced from recycled 

rubber was the standard sealant material for new Iowa P.C.C. 

pavement. Due to poor performance, the specification was changed 

to require an upgraded rubber asphalt produced from virgin rubber. 

With this background and renewed promotion of recycled rubber 

asphalt for crack filling, a research application of rubber 

asphalt crack filling was placed prior to an overlay. The old 

roadway was originally a P.C.C. pavement with subsequent A.C. 

resurfacing totaling 5 inches. The rubber asphalt sealant material 

had very poor flowing characteristics and difficulty was encountered 

in "filling'' the cracks. Squeegees were used in an effort to 

force the material into the cracks with limited success. All 
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except two sections left for comparison within the five mile 

project were sealed with rubber asphalt. Visual observations 

and inspection of drilled cores indicated no significant bene£it 

of the special sealant. 

6. Drainage 

In the past, even as early as the late 1920's, the state of Iowa 

had utilized transverse and longitudinal drainage under pavement. 

The use of special drainage systems had declined until 1978. 

With the realization that many problems of the 1970's were 

water related, there has been considerable emphasis on longi­

tudinal subdrains. Initially, the edge drains were used for 

rehabilitation or preservation of jointed and continuous rein­

forced P.C.C. pavement. The revised drainage program is now 

being used both for additional improvement in asphalt overlay 

projects and as a design for new asphalt construction. 

A current design standard (Appendix B) has been developed for 

edge drain construction. Consideration is still given to the 

cost effectiveness and on that basis edge drains are not a 

standard item on all Iowa projects. If prior to an overlay or 

new construction, pavement or soil conditions indicated insta­

bility, edge drains are included for those particular areas. 

The long term benefit of these edge drains will require additional 

time, but based on short term evaluations, their use exhibits 

significant benefit. There is continual flow from the outlets 

indicating a drainage of both surf ace water and subgrade water 

which will result in improved stability. On P.C.C. pavement, there 

has been reduced pumping and a stabilizing of the pavement slabs. 
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Transverse drainage is used as a standard practice where porous 

backfill material is used. These are selected areas whe~e water 

problems are expected. The transverse drainage is shallow to 

allow outlet into the roadway ditch. 

7. Crack Repair 

Iowa specifications require crack cleaning prior to overlaying. 

Due to the wide variety of conditions encountered, it is diffi­

cult to be specific as to minimum level of preparation for all 

cases. 

Performance evaluations of asphalt overlay projects would indi­

cate that insufficient crack cleaning has contributed to prema­

ture crack development and deterioration in the overlay. The 

standard cleaning procedure prior to an overlay is briefly: 

1. Remove unsound or unstable material 

2. Surface brooming 

3. Compressed air jet routing of cracks 

There has been a special effort to educate our inspectors about 

the importance of surface preparation and specifically crack 

cleaning. The emphasis was to improve the crack cleaning and 

thereby gain longevity of the overlay. Unfortunately, in too 

many cases, the cleaning and filling of the cracks are inadequate. 

Cracks open 3/4'' or more are to be filled with asphalt mix. 

Where the joint failure has advanced to the point where crack 

sealing and surface patching will not satisfactorily repair the 

crack, consideration is given to removing the damaged asphalt 
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material adjacent to the crack. Iowa has in the recent past, 

specified the width of a patch to be a minimum of 2 feet. 

We are now looking at a 4 foot minimum trench width to gain 

production ~nd allow use of motorized removal and compaction 

equipment. The normal production on a road being repaired under 

traffic is 150-200 sq. yds. a day. In 1980, full depth patches 

in A.C.C. pavement cost an average of $62 a sq. yd. This is a 

very expensive repair technique. Partial depth patches have 

been tried but the cost savings were insignificant. Possibly, 

a 4"-12" wide patch could be constructed using a "Ditch Witch" 

type saw for excavation, which might reduce the cost. This 

treatment has not been used to any extent in the state. 

A research project was initiated to investigate improved pro~ 

cedures for crack cleaning. A waterblaster (figure 7) capable 

of delivering 10 gallons per minute at 2000'psi pressure was 

purchased in 1980. 
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Figure 7 - Waterblast Routing of a Transverse Crack 

Comparative sections of air jet cleaning and waterblast clean-

ing prior to crack sealing have been established. It is too 

early for performance data, but visual observations of the 

waterblast cleaning are impressive. The waterblast cleaning 

appears substantially superior to air jet cleaning. Anticipated 

modifications in the waterblaster wand should further improve 

the routing capabilities. 

-36-

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8. Overlay 

Thin lift overlays have normally been considered to be less than 

1 11 in thickness and consist of hot-mixed, hot-laid asphalt mix­

tures placed on structurally sound asphalt pavement surfaced. 

Their use in Iowa has been as a part of our maintenance program 

to temporarily seal off the pavement surface. They can also 

improve skid resistance, improve ride, and eliminate minor 

wheel rutting or other surface distortions. 

Surf aces most improved by this treatment contain rather tight 

shallow transverse and/or longitudinal cracks. Normally, on. 

a more severely cracked section, 100% of the cracks would re­

appear within 1 to 2 years. 

In Iowa, most thin overlays are hot sand mixtures containing 

up to 7% A.C. This material provides good skid resistance 

and the higher A.C. content adds to durability while producing 

good stabilities. 

Thick overlays are normally considered to be 2" to 4-1/2" in 

total lift thickness, but may be up to 6". Their application 

may be as a part of a planned stage construction with full 

depth asphalt concrete, or as an overlay over P.C.C. pavement. 

The thicker overlay provides increased structure to the pavement 

and seals off the surf ace while retarding further spalling of 

joints. Experience has shown the thicker the overlay, the 

more the reflection cracking can be eliminated or delayed. 
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The main concern with thick overlays is cost, and cost effec-

tiveness in managing a pavement system. 

Due to budget limitations and increased inflation, Iowa has 

had to resort to using 2" overlays which some may classify as 

a thin overlay. Increased emphasis has been placed on base 

preparation and joint repair. With proper base preparation, 

the thinner-thick overlay (2"-3") may be e~pected to perform 

satisfactorily for 10 to 15 years, depending on traffic volume 

and structural conditions. 

CONCLUSIONS 

The scope of this study addresses the possibility of improved 

mix design procedures as a means of reducing the amount of trans­

verse cracking and the problems associated with it. The study also 

addresses the use of maintenance procedures as a means of reducing 

crack deterioration, thus extending pavement life and special crack 

treatments which might be used at the time pavements are rehabili-

tated as a means of reducing crack reflection and further crack 

deterioration. The study does not address what we believe to be 

the major contributor to transverse cracking which is the subgrade 

and subbase. 

In preparing for the meetings which were held to discuss the 

many problems associated with this study, considerable investigation 

and review of prior work was necessary. Much of this work and infor­

mation is not discussed in this report but rather was contained in 

handouts and minutes of the meetings. 
i 
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Conclusions which can be derived from the total study are as 

follows: 

1. It does not appear that current mix design practices 

can be expected to do little more than minimize 

transverse cracking. 

2. Iowa's current mix design procedures for binder and 

surface courses are in line with those recommended 

through various research reports. 

3. Most of the deterioration stripping at transverse 

cracks occurs in the base course indicating a need 

for more concern in design of asphalt treated bases. 

4. Transverse cracking is more severe when placed on 

subbases or bases containing portland cement or 

lime. 

5. Cracks which have been effectively sealed are not 

as badly deteriorated as those which have not been 

sealed. 

6. Improved crack cleaning prior to sealing is necessary 

to permit effective sealing. High pressure water­

blast cleaning exhibits potential as an improved 

method of crack preparation. 

7. An improved crack sealant material is needed both 

for maintenance and crack repair prior to resur­

facing. 
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8. There are no treatments currently available which 

will effectively reduce transverse crack reflec­

tion, particularly if the crack is temperature 

related. 

9. The use of fabrics in conjunction with overlays 

can eliminate, or substantially retard longitudinal 

and some fatigue type cracking. Fabrics will not 

prevent reflective cracking of a moving or working 

joint or crack. 

10. Heater scarification can economically correct minor 

surf ace distortion and shallow surf ace cracking 

(l" or less). 

11. Control of reflection cracking with an overlay is 

directly related to the thickness of the overlay. 

12. Full depth patching is a very costly repair tech­

nique. In the future, some savings might be rea­

lized by the use of the new milling equipment and 

development of special compaction equipment. 

13. Payement design should be modified to provide better 

underslab drainage. 

RECOMMENDATIONS 

Transverse cracking is a phenomenon which has been with us 

since asphalt was first used as a paving material. There has been 

a lot of research, a lot of reports have been written and there has 

been a lot of discussion of the subject. While some reports have 
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suggested ways in which transverse cracking can be reduced, none 

have offered a positive suggestion for stopping it. Recommendations 

which arise from these reports generally suggest a need for further 

research. 

From the results of our participation in this study, we too 

would recommend the need for further research. During the interim 

period, there is a need for concerted efforts in minimizing cracking 

through mix design, reducing deterioration through better mainten­

ance and reducing reflection cracking through improved surface 

preparation procedures. The following recommendations are offered 

for consideration: 

1. Continue to seek ways of improving the quality of 

asphalt treated bases without significant increase 

in cost. 

2. Continue to evaluate the results of recently 

adopted changes in requirements for binder and 

surface courses. 

3. Adopt a positive procedure requiring timely 

sealing of cracks. 

4. Continue research designed to evaluate procedures 

which will reduce cracking and crack deterioration. 

5. Strengthen specifications for preparing pavement 

surfaces for overlays. 
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Appendix A 

. MAINTENANCE STANDARD 
IOWA DEPARTMENT OF TRANSPORTATION 

---

Highway Division 
Office Of Maintenance 

Maint. Engr. Dates Rev· ?-1_-:}] ____ _ 

ACTIVITY TITLE: Joint and Crack F ACTIVITY CODE1 612 

FUNCTION CATEGORY: -ROADWAY SURFACE 

WORK PROGRAM CATEGORY: ·Routine Limited 
.. ---------------'------------

DESCRIPTION & PURPOSE: 

Filling of cracks and constructed joints in paved surfaces with joint seal­
ing compounds or with emulsified or cutback asphalts to seal cracks against 
entry of moisture and foeign materials. 

Includes transverse and random;·cracks on paved shoulders. 

Does not apply to construction of pavement expansion relief joints or 
filling the. joint between pavement and paved or stabilized shoulder. 

LEVEL OF MAINTENANCE(Quality Std.)1 

The term "cracks" shall include transverse expansion joints, built-in con­
struction joints, natural longitudinal and transverse cracks caused by 
shrinkage.· 

Cracks will not be filled until they are open ~" or more. 

Cracks open ~ inch or more will be choked with dry sawdust, vermiculite 
ground corncobs, etc., to about l~" below the surface to reduce the amount 
of sealant required and to improve the· quality of "the seal •. · 

Cracks should be filled to between ~ and ~ inch below the surface with 
sealant. 

I'--~--~~-~~--~······=·· =------. SCHEDULING GUIDE: Normal monthly accomplishment as a percent of total program. 

I JUL AllG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN 
4 2 2 2 1 4 13 30 22 9 3 8 -

I Accounts for O.S°fo of total maintenance manhours -42-



PERFORMANCE STANDARD ACTIVITY;-. 6-12'~, 
. :. -~· ·-:::..:_-::-==:==::::-.:================== 

RECOMMENDED PROCEDUIESs 

Provide traffic control as necessary (see Activity Code 673) 

1. Clean cracks with compressed air or brooming to remove dirt; sand 
or aggregate. . .; 

2. Place filler in crack if required. 

3. Pour sealant in cracks being careful not to overfill. 

4. If sealant is accidently slopped on 't:cf~surface blot with lime dus~ 
or other fine material. 

5. Sand or agg. lime may be used to construct dams to prevent sealant 
from runn~ng out the lower end of cracks. 

Provide Safety Equipment needed to comply with Safety Regulations 

MATERIALS1 
Emulsion 
Commercial Sealing Compound 
Vermiculite-Sawdust-Ground Corncobs 
Sand or Agg. Lime 

. . . . . . 
~---- -------~-------~ 

RECOMMEND.ED CREW $1ZEs. 

1 - Air Compressor Truck Driver 
1 - Tar pot Truck Driver 
2 - Pour Pot Operators 
1 - Crack Cleaner 

--------·- ····----- ------·--··----
RECOMMENDED EQUIPMENTs 

2 Dump Trucks 
1 - Air Compressor 
1 - Tar Kettle 
2··- Pouring Pots 
1 - Portable Generator 
1 - Barrel Heater 

--- - -- -------- ·--- -· -------------- -- ------
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Unih Gal. of Sealant 

Standard Rates 3 • 0 Gal • Per MH 
Daily Productions 84 - 120 - 156 
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OUTLET LOCATION STATION 

~~ 
~. 

.,"" 
Rodent Proof Guard~ 

TYPICAL PAVEMENT EDGE SUBDRAN INSTALLATION ~ 
(EXISTING PAVEMENT OR NEW CONSTRUCTION) ~ 

<D Refer to specifications for finishing 
shoulder on exiding pavement 
construdion. 

3" 

SKTION A-A 
TYPICAL SUBDRAIN OUTLET 

(EXISTING PAVEMENT) 

6" Corrugated Metal Outlet Pipe 

6'-0" 

4" Subdrain shall extend a min. of l'-0" into 

6" C.MP., - External Joint shall bo grouted shut. 

-
Edge of PCJY"ement 

P .C. Cone. Pov't. 

- -
Shoulder 

4" Subdroin (Slotted, Corrugated Plastic Tubingi 

P.C.C. Pavement 

Shoulder 

A.C. Cone. Pav't. 

Trench 
4" Subdrain (Slotted, Corrugated Plastic Tubing~ 

A.C.C. Pavement 

SKTION A-A 
.TYPICAL SUBDRA IN OUTLET 

{NEW CONSTRUCTK>NJ 

Porous Backfill 

Filter Fabric 

SKTION B-B 

Face of Outlet Pipe shall be cul al 3:1 slope, 
Rodent Proof Guard fastened to Outlet Pipe. 

.6" Min. drop in elevation between 

- - - -
GENERAL NOTES: 
Details Indicated hereon are tor the construction of pavement 
edge subdralns and outlets. All wo~ and materials used In the 
Installation shall be In conformance with appllcable Standard 
Road Plana, current Standard and Supplemental Specifications. 
Refer to "Tabulation 01 Pavement Edge Subdraln" tor detalls of 
lndlvldual subdraln and Installations. 

Each outlet shall be covered with 1h" mesh galvanized screen or 
an approved commercial rodent guard. The guard shall be 
securely fastened to the outlet pipe end by means approved by 
the engineer. 

Subdraln trench shall be located adjacent to edge of roadway 
pavement. On new construction projects, the subdraln shall be 
placed after the mainline paving and prior to shoulder placement. 
On new projects with tied P.C.C. Shoulders, trench location shall 
be as determined by the engineer. On existing roadways, the 
trench shall be capped with material per current Standard and 
Supplemental Specifications. 

Price bid for "Subdrain, As Per Plan" (in fin. fl.) shall be consi­
dered full compensation for all Installation work and materials 
necessary as detailed hereon, Included in current Standard and 
Supplemental Specifications and as required by project plans. 

Project quantities Includes length for both the subdraln at the 
edge of pavement and the subdraln In the outlet. 

Install filter fabric an lop of compacted ear*. Cap end of subdrain pipe or 
provide ouriet as required by 
field conditions or as directed 

Roadway Pavement 

4" Subdrain 
Pipe 

TYPICAL DETAILS 
SUBDRAIN INSTALLATION AT 

Pipe 

1' Compacted 
Eartti over Pipe or 

Box Culvert. 

R.C.B. CULVERTS OR RF-1 CONCRETE PIPE CULVERTS 
(If culvert is 1 ft. or more below trench bottom, no subdrain 

outlets should be provided. Corry subdrain over culvert.) 

DETAIL SHEET 
Revision Date NEW tSsuE 4-11.10 

DETAILS OF PAVEMENT EDGE SUBDRAIN 

-
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